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3ear i;r. Drink: 

It is not easy, believe me, for an outsider to form a weld-founded 
judgment In ths tiil'fimlt field represented by kpple;rdri*s wper. 
I therefore submit the follovinp, comments with igenuine humility and 
full recognition that my lcrck of firsthtLnd experience &th the material 
probably renders me to some extent unfit for this job. On the other 
hand, there is &, present apparently such a deep xd vigorous spl%t 
of viewpoint tind opinions among workers in the field t'iat there r~+y 
be come compenssting advantages to consulting an outsider. For thxt 
reason I have less hesitation in co~enting. 

Page 1, paragraph 2 - 0bjeCtion might be raised to the impre::::lon 
created by this paragraph. He identifies asJzx!letry of recombi.nntion 
with the donor-acceptor hypothesis of Hayes. This is not the only 
possible hypothesis ad imother has been proposed by the Lederbergs 
al% CKvalli. Further, he identifies F+ with donor and F- with 
acceptor, withsut reference to the discoverers Rand n-era of F+ ;nd 
F' (the Lederb,'rgs :%nd Cavallij. On the hole, it seems to me t,hxt 
the ;ortrtiyal of the situation is not a just representation of l'our 
current pit wx3.1r It is only one side of the picture, but it entails 
bringing in hEOrk of the other side (F+ and F') without credit or 
ref cr:ence. 

On the nrain body of the paper I have no comments to make, but the 
Giscussion (pp. 11-13) seems to ~:e to be open to the t?ollowing criti- 
cisms and comments8 

(1) Since lysogsnicity for both lambda-s snd l;~mbda-cl zre closely 
linked to gal, the chromosome detarmines both the carriage of pro- 
lambda trnd the kind of lambda released. From this hc concludes th;;t 
lys:;genicity is not due to cytoplasmic lambda under :Tenic control. &t 
if the TV kinds of lamb.:a were controlled by two closely li&ed i:enes, 
respectively, the observations muld not be incomp-ztible with cyto- 
plasmic loc&iaation of lambda. Hence, I cannot see&t t'is possibility 
is excluded, or even rendered. improbable, 

(?) A major fact in the discussion is t,h& lysogenicity interferes \+ith 
recombirxition and Lhat the interference is greater in [jouble lysqrenics 
than in single lysogmics. This is held to favor the view thtit some- 

np yi$Gs in lysogenics, i,;Ore 
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in double lysogani~s~ I &Chit that thi8 4.S B pOS-ibis intWgr&StiO~, 
but is it not also true that the frequency of cmasing over vmLa 
with =ny physiologic and environmental conditions and that chaqqe in 
frequency need not be due to mechanical interference of the kind he 
postus~tes? ff recorabination is here due to crossing over or s-thing 
like it, then change in Its frequency might be R result of physioloaic, 
rather them mechanical, disturbances clue to the prctsenoe of prqbage, 
He scems to reject this possibility without explanation, Shy? Is 
the disturbance in reoombination confined to gal? 

(3) Throughout this ugument he also has an implied, but unstated, 
asaumpti.on which needs to be made explicit, for, *+&en stated, it reveals 
a weakness in the argument. He believes that prop'age is attached over 
a region, or at lab&t at more than tine point. In this xay he accounts 
fort he rorsibility of carrying more than one kind of propbage, Further, 
his argument about mechanical interference with recombination isb~sed 
on greater interference by two prophages than bg one, This therefore 
lmplL:s that when one p-tqbage ir~i present it is at%ached at only one 
point, or at least over a sneller reMion than is occupied by ttx, kinds 
of grophage. But it ie not clear why this should be so unless the 
different kinds of pmphage are specifically restricted to different 
chromosome regions. And if that is :'o, then my arment above about 
cytoplasmi locali2;ation of prolambda, t%ch kind under the crntrol of 
a different louus, must be admissible. 
of the chromosome r= involved, 

If there is no specializatinn 
&hen the whole region should be 

available for one kind of prophage when only one kind is present rnd 
should be shared by two kinds of praphage when two kinds tire present. 
In both cues, the re#on of chromosome occupied would be the same. 
T?is 1emes no macha.nical basis left for 3reat.r interference with re- 
combination by t;Jr, kinds of prophase than b>,* one, :;nd my qgument for 
phyeiologic interference is strer,gthenad. A, reg:~wIless of which 
alternative is accepted, kppley~~rdts discussior! si'ems to me to be 
defective. 

("i) He cites in hi s sgument a point made in an as yet unpublished paper, 
namely, that in iiouble l~so,;snics one c:n obtain recombination of the 
characters of F;he carried prophtigsa, This is believed to support the 
view thiit they are carrisd in adjacent Ix>sitions on the cl:rmosome. Of 

cc;urse I have not seen this paper -:nd it may be unfair to !.iuestion ths 
ar,ment; but since it is cited here as a relavmt l>oint, I raise a 
doubt&bout the <egument. AS I understmd the biology of lysogenics, 
there is occasional spontaneous 2.05s of pro;-haga and oucasional spen- 
taneous lysio. Aould v,ot this provide a@e possibility for ocsasi~~al. 
recombination of r'hage characters in ,the usual my r7+ithout any necessity 
of resortim to adjauent position in +,ha chromosome to exy&4.n it? 

(5) As port of his argument for the mechanical f!-kerfemce in recombi- 
nation, he tries to show thtrt ".he interference evidenood by reduction 
in the Pequency of gal Vransfer " is not due to lethality of the 
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missing recombinants thmugh induction of lambda rmturation ti the@@?* 
The argument appears to me to involve some or all of the following 
assumptiona, which are Implied but not statedr (a) a sin@.8 lyaogenic 
is resistant to action of lambda of a different kind; (b) if a cell 
oarries a prolambda, I.e., if it ia lysogenic, then it must be Ln a 
condition suittible to receive and carry another kind of lambda as a 
second lysogenic; (c) if one kind of probmbda is carried in “attached” 
position, introduction of another lambda (or prolrunbda) will not result 
in itiucinp; mturation of lambda. got being an expert in this field, 
I am not sure whether al.1 of these assumptions am sound, but I have the 
impreasicn they are not. If I am oorrect in this and in concluding that 
the assumptions are imptied, then the argument is unsound and differ 
ential survival is an alternative explanation of the apparent interference 
with reccmbinatf~~n. 

From the above canuents, you will see that I bve grove doubts about 
the validity of the discussion and the main conclusions in the paper. 
If my criticisms are sustained by another referee or admitted by the 
author, ft seems to me that thorough revision of the discussion and con- 
clusions ml&t fairly be called for. The facts in the paper I do not 
question, and these are of sufficient intere3t and importance to 
warrant publication in Genetics. As I see the situation, ttjere are two 
main facts: (1) reoombination does not occur between the loci involved 
in double lysogenicity (or in cro8se8 between the&o single lysogenics); 
(2) the apprent frequency of nt!*ansferfl of gal is reduced in lysogenics, 
more so in double lyso&enics. A paper adequa9Ay setting !‘cirth these 
facts arxi soundly discussing their significance would be worthy of 
publication in Genetics; but I believe the present manuscript does not 
soundly dfsouss them. 

Yours, 

T, M. Sonneborn 
md 


